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Model description and experimental set-up
We use two different Earth System models of intermediate complexity: CLIMBER-2 and LOVECLIM.
CLIMBER-2 is a coarse-resolution fully coupled atmosphere-ocean-vegetation model designed for long-term simulations. It is composed of a 2.5-dimensional statistical-dynamical atmosphere, with spatial resolution of 10 degrees (latitude) and 7 sectors (longitude, approximately 51 degrees). The ocean model is composed of three zonally averaged basins (Atlantic, Indian, Pacific) on a 2.5 degrees latitudinal grid, with 20 uneven vertical layers. The Arctic and Antarctic oceans are parts of these three oceanic basins. The vegetation model is the VECODE dynamical terrestrial vegetation model (Brovkin et al., 1997) which computes plant fractions for trees and herbaceous (plus desert) from several atmospheric variables in each land grid-cell. The model is able to capture the main features of the modern climate (Petoukhov et al., 2000) as well as those of the LGM (Ganopolski et al., 1998) and compares favourably with paleoclimatic simulations with general circulation models (Kageyama et al., 2001 ).
In the version used here, LOVECLIM consists of three components coupled together: atmosphere, ocean, and vegetation. The atmosphere part is a global model at T21 resolution based on quasi-geostrophic equations, with additional parameterisations for the diabatic heating due to radiative fluxes, the release of latent heat, and the exchange of sensible heat with the surface (Opsteegh et al., 1998) . The ocean is the CLIO three-dimensional, free surface, general circulation model coupled with a thermodynamical and dynamical sea-ice model (Goosse and Fichefet, 1999) . The vegetation model is the same as the one included in CLIMBER-2, i.e. VECODE. LOVECLIM has been validated for the present-day climate (Driesschaert, 2005) and used to study the Last Glacial Maximum (Roche et al., 2006) . In the present set-up it is similar to the ECBilt -CLIO version 3 coupled model used for last millenium and Holocene climate simulations Renssen et al. , 2005) .
Both models are integrated under fixed 126ka B.P. insolation (Berger and Loutre, 1992) from the pre-industrial climate, used as control. The atmospheric CO 2 concentration is kept constant to allow for an easy comparison with the control sate. Models are integrated for 4,000 years, after which equilibrium is attained.
Results for the global climate
As a summary of the simulated LIG climate, Figure SI1 shows the LIG-CTRL temperature anomaly in Surface Air Temperature (SAT) for boreal summer (July) and winter (January). Although the resolutions of the two models are very different, the results are qualitatively identical. They mainly show the direct response to the orbital forcing, that is cooler winters and warmer summers, in response to increased seasonal cycle in insolation. This increased seasonal cycle is larger over the continents than over the oceans due to the larger thermal capacity of the latter. In two regions, the response is not a direct response to the insolation forcing. 1) The Arctic undergoes a year-round warming due to the reduction of summer seaice directly forced by the insolation and the large thermal inertia of the ocean. 2) The summer warming in the southern part of the Sahara desert is smaller than to the north or the south of this region. This is due to a change in land surface, with a colonisation of the desert by grasslands, as is observed during the Holocene. Hence the LIG climate obtained in both models favourably compares to both what is inferred from the data and from other simulations (e.g. Kaspar et al., 2005; Groll et al. 2005) .
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Fig. S1
Global January and July temperature anomalies (LIG -modern) simulated by CLIMBER-2 (in °C) and LOVECLIM. Fields are averaged over the last 100 years of the simulations. The upper panels are from CLIMBER-2, the lower ones from LOVECLIM. The left-hand column is for January, the right-hand one is for July.
Fig. S2
Annual mean temperature anomalies (LIG -modern) simulated by CLIMBER-2 in the Atlantic. Field is averaged over the last 100 years of the simulation. Cibicides Gif data 167 53, 067 3408 3, 66 0, 12 3, 61 0, 05 Cibicides Gif data MD02-2488 -46,49 88,02 3420 3,56 0,06 3,46 0,07 -0,10 Cibicides Gif data MD80-304 -51,067 67,733 1930 3,63 0,01 3,56 0,10 -0,06 Cibicides Gif data 
